Size-fractionation of silver nanoparticles using ion-pair extraction in a counter-current chromatograph.
Size separation of silver nanoparticles was investigated in counter-current chromatography (CCC) based on a unique step-gradient extraction process. Carboxylate anions were modified on silver nanoparticles to produce water-dispersible nanoparticles. The aqueous nanoparticles were readily transferred to the organic phase (toluene/hexane=1:1, v/v) together with the phase transfer catalyst, tetraoctylammonium bromide (TOAB), owing to the ion-pair adduct formation between silver nanoparticle anions and tetraoctylammonium cations. Smaller nanoparticles were found to be more readily transferred to the organic phase compared to larger nanoparticles. Various concentrations of TOAB in the organic elution phase were used in the CCC extraction experiments. It appeared that a concentration of 0.02 mM of TOAB was adequate to achieve optimum separation and recovery for the aqueous Ag nanoparticle sample (1.5mg) in the CCC extraction experiments. Samples of 15.8+/-5.3 nm were separated; the distributions of four fractions collected were 13.7+/-1.9, 14.1+/-3.5, 19.2+/-4.3, and 22.2+/-4.9 nm. Compared with the stepwise extraction performed in this study, the step-gradient extractions using CCC provided much better size discrimination.